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g= (54) Title: CALCIUM CARBONATE OF DIFFERENT SHAPES AND THE PREPARING PROCESS THEREOF 

= (54) rnzrn m&®®¥$Anmirm 



(57) Abstract: This invention relates to calcium carbonate of different shapes including spindle, petal, whisker, needle, flake, 
ball and fiber. The calcium carbonate of such different shapes has an average particle size in the range of 10 nm - 2.5 pin. This 
invention also relates to a process for preparing the said calcium carbonate with a controllable range of average particle size and 
different shapes. Precipitated powder of calcium carbonate with a desired shape and a controllable average particle size is 
obtained by carbonizing a suspension of calcium hydroxide and a feed gas containing carbon dioxide on a revolving bed under 
the gravitational field, and optionally in the presence of a crystal form-controller and/or crystal seeds, The precipitated powder 
of calcium carbonate obtained by the process according to this invention has a controllable average particle size and a narrow 
particle distribution. It can be utilized, as desired, in various fields such as rubber, plastics, papcrmaking, coatings, building 
materials, inks, paintings, food, medicine, domestic chemical industry, textile and feed. 
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10nm-2.5|im. ^ Ml*M£&ffl 

&JD£m°fcJ&* s&#h 'Jt*t» *Mk 0 
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5 *^W*.?s^(whisker), £4fc(plate)* ^#^.(spindle)> #W(rosette), # 
... ^(flake), . 4M*(needle), ^^(fibre)#«^^^.^^^^r^. 

3&M\ $t-. £35* 9/fl4bi» ^i u >, ^ft 

^J^W«^f^*S> 4fc#»liM^*ft CaC0 3 

15 £ T # '}- # ffl ^fa 

aMMt, * cacos Afi* #&**Mt*M**l*fl&, WMh#st#T*. 

*Wt. ***»^-T-^#^4Mt49, * 0 J^HMW* 5-238730, B*4Hf# 
■^Bg 59-26927, 9 ^^#^1-301510, 0 2-243513 t& 
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5,164,172 ^&tiL7^tt&4tfr*&&&ftfr%&tift%rF> 

IT^IW, fl*fl*4Hf-4HNB 59-223225, 9^^#ifHS 
5 62-278123. 

2000-03, 32(2): 11-12; Sutton W.H. SPE, 1964, 1203; Scheefler L.F., Reinforced 
Plastics, 1967, 244; >h &i%4f, Journal of Ceramic Society of Japan 1992, 100(9): 
1145-1153]t^T**^^A*iMlA*5^^r*, (a) Ca 2+ 

10 ^zMWt&'W*» Ca(N0 3 ) 2 CO^it^ K 2 C0 3 ^» 90 
°C, H-Ml^. TIW^ 15pm, jL£*&lMmti*fltoAft. 

lum ^*|f^fi**^A*4Ml«.45iA. <^&iif (b) 
itit^'J Ca(HC0 3 ) 2 ^^^^>^ (750°C)> L , 
15 #&&££^40-160Mm* jL^ l-3um ^M4$Aft; (c) iti±# Ca(OH) 2 

fc45 & #t jfi»* -f & A ^>1^ ft -t £ * # # * * 4b^4fr iS* # J»J A ffl 

ft; (d) «4ft4b*«4hA«^^*tJ±#^LAW«I** CaO*»3fcA4Nf4fc. 

MgCl 2 t> 80-85'C, M 

20 0.1L/mini4^.ii.ACO 2 ^, &4f$M>£.M; &£*7#2Ut/ at 4fe&ita&* 
*f", #$J*#*>/9 35-45 urn, JL## 2-3 nmtfiLEfi 

JftflMAft. jtb^h, « ^ *'J A*Mfr A r A m&MM ¥1 » «^JtJiJk», 
2000,3(32): H-12)iWiU&#*Bfrfil# 180 4Hh *&*»IMNMF>M££KA 

m$k&*tm<)m% , vr&z&x 1999, 19(4): 58-60)#r*£, it^iUst^ 

145 ^# . 

(1) Ca 2 **-?-^*.*.^*' Ca(N0 3 ) 2 , 

30 Ca(CH 3 COO) 2 , CaCl 2 4 Ca(CH 3 CHOHCOO) 2 C0 3 2 "^^-^^^. 
(*» Na 2 C0 3 , K 2 C0 3 ^(NH 4 ) 2 C0 3 )^^)^ «4h 



WO 03/055804 PCT/CN02/00949 

3 

(2) Ca(HC0 3 ) 2 't$ ! ^$F. 

(3) ib^.^ CaCQsttttfift. 

(4y&fc%&&, Ca(OH) 2 ^C0 2 X&&jL&toA.M&#]fi)&i& 

15 ft: (1) J3t4M>Jrt**#tf#lfc*£+-^ (2) 

*$%\ (3) ^^-Jr^SijT^p^f^t^; (4) iUfcttfil*. HA, 

20 ^JL^SMMH" 1.0-3.0 nm^l, H HT*MlU0*$**ti-f' 

^ 0.5 urn; jL&A-IMSft^&n&Jt; HMNMMffc* 
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5 *fe4UM. 

15 * i;MT, #i*^^^MWL#. 0°C^ 90t)#»£, ifcfr*4W<j£. 
£.^%LW^tf * JSL&&%&til, 4WtWt^t 

H, #J^^t^-f^JZL95107423.7 t^^*^^^. 
20 °C£^ 85°C^>&£&fflf*), to^ 9 0 ^^^^/il 0 9 ^^|#^T 5 

#;MH-*MHfc## 50 5000rpm o 4M«M4#.#AJl 
25 ^ lOOrpm i*Ui, jtffe&##$ 300rpm «Ji, #JUi^&#4&-f # 3000ipm 

SOL UMfc#* JL4fc*b, xjUfcM.*^*^*^*. 
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&ffci£Na 3 PCV Na 2 HP0 4 > NaH 2 P0 4 , K 3 P<V K 2 HP0 4 , KH 2 P0 4 , (NH 4 ) 3 P0 4 , 
(NH 4 ) 2 HP0 4 > (NH4)H 2 P0 4 . fltttdfe, *IS^ & 

5 mw> *#*mum5. 

15 PW« 

jau. 

9 2(d)AW^ B ^^^^^f#5iJ^^^^it#^#;^^ . 

SI 3 Ji#*M^«tt#*fMttJW'8 2(a)#&rt*UWlMMW XRD 

«. 

B 7 *;|MI^W^**W^ A«4t«^W^*W^B 



30 *#-£afc>3r£, 
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au^^*4Hi*t^Jl 3/ ^40°c o 

&JM&&&iktiiMU&'tto#l 5%J-^ 12% (M), 5% J.^ 8 

%{**), 6 %£*& 7.5 %($*). 

15 lo%0M*)i jtffc&A-=- |Ub4t^^^fti±^50%(^)^ d l^, 

iMMW*#Wt*. 10nm J.^ 2.5nm 

300nm; x^###4M£###*M5ifc-r, ^$&(XL&flL&&#i 
300nm J.# 2.5pm & H) A , # 600nm 1.5mhi; *t -f*f » 
-f-Ml#&(*M£)&#& lnm J-^ lOOnmiHl&ffli*), iM£ Jfc (aspect ratio>& 3-50, 
iOnmJ.^ 10Qnmtf&®i*|, 5~30, 3tflMfc*£45: 

30 4^ 30nm J.^ lOOnm, -|fc#Hs#5~15; JitftM^, 

lOnm J.^ lOOOnm ^ & 5) 1*1 , &&&& 5-100, 20nm J. 

^ 500nm tf&ffl I*] , 10-50, $Mi&&&£#} 20nm J.^ 300nm, 



WO 03/055804 PCT/CN02/00949 

7 

■Jfc&Hs* 15-50; ti-ffiXMUM*, ^ lOnm 500nm 
#&S)l*J> 5-100, 20nm lOOnm 6tfcK 

1*1 , ffj^A-^-MLHirtS*. 5-30, £J)L$M&&#i 20nm J.^ 300nm, -jfe^rts 
£5-20; Xfr-f*jU0J&rtt$$, J ?-%&&(&&)&#} lOnm J.^2000nmtf|&® 
5 ft, 20nm lOOOnm ti&BA, 20nm J.^ 

500nm. 

***#*t. «MMUfl*»B #IA 
10 *i£*Jfc4fcMr& 7; AJZLM^/s, &~$MM*Ufr&3±*>* 5 

^^W^jliO 13 &#iU&^#ifi±itiP 
15 ^^^tr^^ll^^^^^flA^W^^r 10 t. 

^^•M^ 6 J.^ lO^pH^., 7'£# 9 # pH0L 

£*U*L* &4t*L, *Wfcft*K 

4L/h:£^ 300m 3 /hitf|&fflj*K fldtotf-f #Mi*MUlMWt. 
45j&5&fc#&*## 1000 L/hJ.^ 3000L/h,#,i&£# 1500 L/h£# 2700L/h 
tf&lfc, 1800 L/h.M?2400L/h#&5) 1*1, VX^%AkMlL<klL 
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^J^^0.01^^5m 3 /h/kgCaO^Ca(OH) 2o Wi*, 
m^^&Mftt, —^^faW'fcilft^ 1000L/h£^ 3000 L/h, VLikft 
% 1500L/h 2700 L/h, $L$Lik%#J 1800L/h 2400 L/h, VXM&M 

10 ^ 10 t^i^^;i#&>&^> iHT^to^t»f» 

JfciM56M&#Jfc*& 0 £^ 1, 0 0.5, 0.01 J.# 0.2 

25 £A£i«L+, &&%t#&Mh%s ft** 

#iLft*jl, 0°C J.^ 90TC^«ATflt#iLft, 5°C£^ 85°C„ 

#7#«0h*ti#&. 4ox: j.^ 

85°C, 50°C J.# 85T3^J£«i«jflMf; ^Tfl'JW, 3BMt 

^ 70t:^ajtT3afcffiLft, iff io 

30 "C 60°C, 15°C^^ 55°CiMr 55°C, jt^st^ 15°CJ. 
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*, OTBtfWI^ 

1-5 pHteiMW, pH 4 6.5-8 iHl&Slf*!, #jti£A C0 2 

1 

*MMkg CaO-f»N£:t> 1:10 *$A#.«S*£JS A 

20 + A»A#aUt.# 95°C ^Jitf*, >MP, #/fJ#£#:4M|s±a&l& 

Ca(OH) 2 ^#&, ^jS#***A*' Ca 2+ ^ 0.8mol/L Ca(OH) 2 
^ EDTA^^^M^Ca(OH) 2J -iv*^t Ca 2+ ^^^A. & 
M ¥l X Z S 1), # <Hf Ca(OH) 2 A **. 3.5 L 10 
1 iHtfc , 3 if*^, IS* 0.3m 3 /h tf*±fc*Mr* 7, i&A 

25 ^XJL^C0 2 ^/^> ^>«it 11 it*^, iX0.3m 3 /h 

<#>M:i&AiU5fl, fc£3U&ftM: 8 t^-tS&Mf Ca 2+ $JL# 0.8mol/L # 
Ca(OH)2*ASMt#<l4WUa. ^M*L*fe*NHh*N 
Ca(OH) 2 + H 2 0 + C0 2 -> CaC0 3 + 2H 2 0 

# + &#;MH-#$NL# 1440ipm, OfUL&ajKJfr 70°C o jSL&gti't 
30 *B*^iLa«^***^iLft*#tt' 1 9 JC*atA*t#* 10, 
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frft 2(&)%tf), 1.5 Jim, 0.5 jam, *N£/8 9^4 

XRD-6000 « X #^##^#^^^(Cu^bf, 47min). & 

XRDi£#gJW 3. -fe^Ht, 

5 $&#| 2 

l&T&£#>*K 

#4fc^»A4*MM## 50-60°C tifeW ftSMfiLa, W/^^^HM* 

10 3 

0.5m 3 /h, JI«|*^4gWfciLftHtWI«r*£. *t-f-*fc£t"lM£# 1 
jim, 0.3 Jim, tfffctoJKJUHW. 

15 &**I4 

4&Rl&$3UiL# 15°C, J&JMtf&M 2100rpm, £^iU&iffft 2min 
J$:fo^&&M%&Z~)k% 0.08 Na 3 P0 4 , pH^s^ 
7.5 Bt, 4fjhiL£. PJym^^^f^TBM^Jf (*»8 2(b)0NO, 4t 
20 iAmW&&®&fatfj%£%1 ! fW> #f-#-&*.# 300~700nm, 
30~70nm. ^p*p&£#;M 1. 

5 

25 #&J&JL&J£3> 30°C, 2100ipm, J&ttlgjfc 2min 

%&&¥,%^&M&&%Jfo$) 0.08 Na 3 P0 4 , i^Jt^^^l pH 

#7 at, 4fiUL&. mW^MM^^M^W> *f*MUt 

% 500~900mn, 60~100nm. ^/^a^^Is) 1. 

30 £;&#'J 6 
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*4fcJlft*dU& 15°C, *mfc&i&% 2100rpm, #J*IJWS*W|&#4L«S 
0.01-0.1 ttJM-ti!**** 4 *M^*M5## 
jStt^AdMt* 10 + . #4bA£ 2min ^A^fi.*^**^* 0.01 
- 0.1 NaaPO* f" 10 t . £il&ft^#rtt pH0L#*# 7.5 N", #jt- 
5 4Mb. *J#»M^45*NMWIfc#tf*#. *f*Mfc£# 300~1000nm, 
30~100nm<, ftf-^.%t^^m%m\ 1. . . 

£;&#|J 7 

10 4&ttlgj£a&# 15°C, 1440rpm, &$Lfc0J&iiH 2min 

0.08 #J Na 3 P0 4 , MAJi;^^ pH 

500~900nm, 30~70nm. ft 1. 

15 8 

IfrTiMMb'h. 1. 

lH1^0Mfc^»£j& 30°C, 1440rpm, # 3.5 1 # 0.8mol/l 

. ft C^OH)a^^f-*JUb*5^#*«S^ 0.05 ^4M<<NH40H)»^^X*# 
£■10, i»iUit«^b^pH*#^ 8.5 Ht, jfjlUjWfciLft- 

20. tem^m- 2( C y/f^), nm^Mmm^mm^m, 

150nm^„ XRD i^S. SjlCS 

25 l&Ttt^K &6»ffi$:fc#i8. 

40 °C, ^A^BXtf-t,<Ub*5^#*rti^ 0.01-0.2 # 
^H.zK, n%%^mM^^^^m, 200nm A*. XRD 

JM^t&flJ&^JfcS, its, $Jt;s#>&&. 

30 £;&#J 10 
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4L4ML&&jSUb 15°C, mtM?&% 2100rpm, # 3.51 ¥j 0.8mol/l ft 

10, %$Lfttt*jkfif t &ie. TEM 4Nf ( *>K 2(d)#T^ ), J!)ft$jti*lfc45 
*MM*#lt###. $&&mm%&%#) 50nm, &A##fr5~10nm. XRD 

11 

4*4fciUfc*dt# 20°C, JW/t^MlBMS 70nm, M-Jt% 

10 10~15nm. fij*£>&'Z%fe® $k&M 1. XRD JL^**3l^*<f-« , 

12 

15 *£^iU&i&^ 15°C, 2100rpm, # 3.51 # 0.8mol/l # 

Ca(OH) 2 ^^f-^^^i#^^^^ 0.03 <K> NaOHL 0.03 ft MgCl 2 ^ 
^Att^Nfe- 10, W ^t^j**^ TEM OS 2(ey/f* )» ^'J# 

20 

13 

#4fciUfc»,£.# 40 °C, 1440rpm, *J#«1 

lOOQnmi*. &JL#^ 90nm£;gr. 

14 

*4fciUfcaL2tJ& 20 °C, 1440rpm, te*ff-&JMb*§tf# 

30 # tb^'J # 0.03 NaOHU 0.01 fit MgCl 2 , 0.01-0.2 iti&&fc£.&W>&jL 2min 



WO 03/055804 PCT/CN02/00949 

13 

^lOOOnm^, SOW* XRD 5Hf&&& 

15 

W&ML&fiUk 40 °C, 1440rpm, %%%MM% 

Oh 0.01 - 0.2 ft jfUfl Jiil^**l 13 imm\^*Mk¥i^% fa^fc&J9UL 
&ift3)vM&¥t$- 10 t » fa$'tMJMkMlh%fc#>fr'M$l 0.01-0.2 # NaOH, 
0.01-0.2 iHl MgCl 2 &$LW>&jL 2min^^A^#^r 10, J3'J#^^^^5##- 
10 ^^mM^JL^^i lOOOnm^, 50nm 

16 

15 #4.0kgXik^^A, 1: 10 »40L80°C^|7jc^ o 

^#5ijca(OH) 2 ,-t^^, 11.5K (jft±Tr^&). * 

*.2.3L*Sk**»A.«^*, #^0.8LtK, ^#^8Ut#4jtiH, 
^#a4^ 600r/min. i«^4tff*«it., 50X3. • 4* Ca(OH) 2 &£iL 

££j&CaC03-£±# 1.5%#^MgCl 2 , «0.8L^^#F^^*-ip#J, 

20 iPAJjjft^tt. ##>^ii5'j49.2°C, ftMi&jL. 
±% 240 L/h, 1500 L/h, pH RtSLSBt^l tf£<fb+fr»l„ 

&4^|Wt*|£*49-52lC4Lfil. iLS^^JpLA CaCXJsiMt. 
«'Jt,$ KQ-100^>^«it#^^,^l]#,^^%^(TEM 
)«**^<fc. ##5'J^CaC0 3 ^.#«f^^, "#<HNfr. jfWXM% 

25 titM (XRD) tt&£A$. WM^, #5iJ-f J^jjL^t 100~240nm, 
*Lfcfc^-f 10-15 ft A£Mfe*flfc45. 

17 

30 #^0.5L7jc, ftMft$JSUfclfc$r%JfL, $L$tA$rik% 

lOOOr/min, #^^>1J. 70°C o Ca(OH) 2 &^itEl£;k CaC0 3 >t* 
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til 10.0%#^MgCl 2 , ?X 1.0L^7jc^^/f#^^P#J, ^PAfll^^t.. 
##>&i*Jij69.5'C, ^^#«if, ^J^t^ 600L/h, & 

*# 2400L/h, «,4tpHISt^ftBt«^Jt4btt«., J(Ufc*H*, 4t£ftxfrfc;t 
*69-71T34LRI. iL&*M^** CaOCfeiJUt-. M ^SH^WM^Ht. 
5 * Wblk# A , ft TEM M4rf ®& > ft XRD . <L£ , 

■ • mMj-.^^p, #^J-f ^jL^rf 75~200nm, -jfe^Hs^-f 10~25 ft A $5 

18 

io *M 1 1 eifei«4t*jL^ Ca(OH) 2 2.6L 

^A^f, #8* 0.7L 7jC, 7t^#^^.#^^, &$&M&£.# 950r/rain, 
^■f 4»iP3^aL>0. 60°C . & Ca(OH) 2 %>£r£LM£-A CaC0 3 >tf:^ 5.0%#^ 
MgCl 2 , « 0.6L ^7jC^^#^^^a^J , *»AfiJ«t^*t . #*H&&J!) 59.1 
"C, JNMUfc. £#K±# 300 Lfli, %L-i% 2100 L/h, 

15 *pH *E+J*H*» &^#&Jt*59~61lC4Lfi]. 

iUfcfcjWJM CaCOs^M:, JM^*&4f*>iHt. WW*. £1 

TEM«MMt^tt.. CaCOa^^^h^'J^f-^, « XRD && 
#JiJ-f-^jL^-f 50-200nm,^^f- 12~23 ^b b bMM 

20 

19 

^^^^^•J 1 t CjiS&Mk&fMLtfl Ca(OH) 2 ;§i&&, »2.4L;fr 
A.>&^, #&t 0.9L7JC, tf£#^J8Uk##.&;fc, 1350r/min, 
^ ^SG^SfcO. 40 °C . & Ca(0H) 2 &^JL& CaC0 3 >f ±# 3.0%#^- 
25 H 3 P0 4 , 0.6L #*&#/^4fc^ttjfr;fa#J , *iA«I«IHt+ . 38.5 
°C, tfj&^Sttrh ftteJLjk. SMttXi 900 L/h, 3000 L/h, «, 

J^I**J&JKlbCaOQji|Ut, **/l*ifc#*>*Hfc, # 
30 jL^^h-f 100 ~ 250 nm.-JMSilM-f' 16 ~ 22 ^ . 
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. g&W 20 

4Ufl&fcflJ 1 tiW.4W*A.WCa(OH)2***., Ml 2.5L *»A«^r, 
#)^0.2L7jC, tfj&#|LMMMWJfc.» 600 i/rain, 

*aH4ttJ(> 50X: o ^Ca(OH) 2 ^^^^CaCO 3 >t±^30.0%#^ 
5 H 3 P0 4} >X 1.2L ^PAlll^^rt. #tt*££J 49.2 

• °C, .*f-£*Utefc**h *H*iUfc. 4fe«*l*# 600L/h, «. 2400 L/h> . 

£^*MU£, CaCQsUUt. JM***-f^Ht#Jt. # KQ-100 
10 /fl XRD«*fc#A£. #5)J-f-^jL^f-80~240nm, -fc 

^^-f io ~ 20 n&mikt&ms. 

21 

1 tiWifHff&ltf Ca(OH) 2 --i^^2.5L^A^^, 
15 0.5L7JC, 1200r/min, ^^^JPtKS 

Jfcfifcfcjfr 80^ #rCa(OH) 2 £^it^£ilCaC0 3 ,f 10.0%#^ H 3 P0 4 , 

0.9L ¥}7^M-fm>W^M) . ^ASiJy^^t . 78.6°C , 

7t^^^*if> -fr-tegjfr. &Wtt%mUh, &*# 1500L/h. 
pHISl^Btfal^^+fr^, #.^B^^79~81X:^fi]„ £. 

20 ^^CaC0 3 ^.#o ^*J*1SHfc#lt. /*MCQ - 100 Sftj* * 

«tfM-^4fr*», #^#A£4Hf 90~250nm, -JM^frb^ 12~ 

25 -Mf-ffl 4#*B *J45»A T JL^^ 80-250nm> 

10-25 ft Afl4&*lfc£. 

fc^*4fc*ttA#4fc*i*.45. MWt» * 90%*MM fc *& Jl^f- 80 
~250mri4U5J, 97.5%-*M£ ifc^-f 10~ 25 4Lf*K *4t^93 

30 ti**;!F£L&*A*fltf#ft?$&£'N fr^ftiiiMM. 
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5 A ^ J #J A ft #*Tat#. 

J.^ 5000ipm, to#i4^7^ lOOipm^Ji, 300rpm # Ji, 

10 $Lik%#i 500rpm»^Ji, ^JLiff ^-f # 3000rpm 

4. *MMW^UM^ + ^#ti#*. *tiL&>&^0°C_^85°C o 

^ife^.*jL^i^^0.01mol/L-2mol/L. 
6. 4MMfa*^JiMt + #— *^tt*U*+-=-*. 
15 ^^^Jr^i^-f^ 10%(4M*). 

4*> IA4fc4b* A^/^jM,*^^*^*. 

&6W&4* 1,4* #*U.&4* ^§£4, &4. &4. 
20 je-5W^4> 4M&4, MWMfe* lUMfc, 

9. ##tfi£#Ufl#£ 8 ^j^-^, £t &fc Na 3 P0 4 , Na 2 HP0 4 * 

NaH 2 P0 4 > K 3 P0 4 > K 2 HP0 4 > KH 2 P0 4 , (NHLOsPCV (NH^HPO^ (NH4)H 2 P0 4 > 

25 7jc^^>fn^^^ e 

30 12. ^tfi£^]4M^t#--*itt3r&. Jtt^A^fcWaW**** 
fi^Af^ £&firffc45*#£-l:# 0.05%-40%o 
13. fcJiJt#*^]^+^*fl#tt#*45. 
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14. W^'Ml3 ^M^, &fft&#UM%¥il&&M&fA1K* 

10nm-2.5nm 30nm-lpm ft . 

#Jfc* **h *H\ £8* fl/84fcx. 
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Fig. 1 



WO 03/055804 



2/5 



PCT/CN02/00949 





(d) 









mm 












1 '* (I'T 





















(e) 



Fig. 2 



WO 03/055804 



3/5 



PCT/CN02/00949 



5000- 


( 


3 


4000 - 
3000- 




o: Calcite 


2000- 
1000- 
0- 


0 


0 " 

o ° I ° 00 



20 30 40 SO 60 70 80 

2-9 



■ Fig. 3 




Fig. 4 



WO 03/055804 



4/5 



PCT/CN02/00949 




Fig. 5 
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Fig. 7 
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